► sociotechnical aspects of information technology ► adoption ► socio-organizational issues ► laboratory information systems ► radiology information systems
Background and Significance
It is widely accepted that the use of information and communications technology (ICT) in the health care sector and especially in hospitals offers not only great potential for improving the quality of services and the efficiency and effectiveness of the personnel, but also for reducing the organizational expenses.
1 Information and communication systems can be considered as a health intervention designed to improve the care delivered to patients, just like a new treatment. 2 Unfortunately, in Iran, structural change has been slow in applying information technology (IT), and also, IT is still in traditional structure bears. 3 Today, new information technologies can be replaced with the old tools quickly by providing more powerful and faster tools for the users. However, this alternative can be successful when its users accept and effectively use it. 4, 5 The hospital information system (HIS) is a powerful information tool that can help hospital managers to correct decision-making process and to increase hospitals' positive functions. [6] [7] [8] The HIS consists of several modules, and any hospital should at least implement the following modules, which must also be integrated with back office and support modules: registration module, medical records module, billing module, and order communication system (OCS) module that involves supporting modules, such as laboratory, radiology, and nutrition. 6, [8] [9] [10] [11] Therefore, organizations and developers should understand that the adoption of HIS is critical. 12 The user's decision to accept or reject the technology depends on several factors. Many of these are intrinsic factors, such as personality traits and cognitive styles. 13, 14 Many of the researchers in their studies have shown a significant relationship between individual differences and acceptance of the technology. [15] [16] [17] [18] Information systems researchers have thus developed more robust scales of how well a technology "fits" with user's tasks and have validated these task-technology fit instruments to show that they repeatedly identify robust effects in the world. The best known of these is the Technology Acceptance Model (TAM) that can be administered by the users of a technology. 2 The extended TAM (TAM2) have been proven to be quite reliable and robust in predicting user acceptance. Given that nontechnological factors such as human and organizational characteristics have a significant impact on the acceptance of HIS, especially in government hospitals, 19, 20 TAM2 offers theoretical framework for understanding the user's behavior and the adoption of health information systems. [21] [22] [23] So far, many studies have been conducted based on the TAM and their modifications and extensions in clinical departments and in different countries, but in paraclinical departments, there are few studies on the acceptance of HIS based on TAM and TAM2. [24] [25] [26] [27] In addition, the gap between the perceptions of the different occupational groups may be explained by the use of different modules and interdependency of the care staff.
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Extended Technology Acceptance Model
The TAM was proposed based on the theory of reasoned action (TRA) in 1989 by Davis. 29 It was developed to understand the user acceptance of IT. The TAM decomposes the attitudinal constructs of previous models into two distinct factors, perceived ease of use (PEU) and perceived usefulness (PU). In 2000, TAM2 (►Fig. 1) was developed on the basis of TAM by Venkatesh and Davis. 16 Two processes, the social influence processes (subjective norm, voluntariness, and image) and the cognitive instrumental processes (job relevance, output quality, result demonstrability, and PU) were integrated into this model. The two processes were considered to be crucial to the study of user acceptance. Davis et al 15 developed TAM to explain why the users accept or reject an innovative information system. The TRA, which was introduced by Fishbein and Ajzen, 30 was intended to be used to explain and predict employee behavior. TAM highlights the influence derived from external variables and internal beliefs and indicates that system usage can be explained on the basis of the PEU and PU. The internalization impact mentioned in both TRA and TAM implies that subjective norms may influence one's intention to use and also PU of a technology; furthermore, it affects one's attitude, subjective norms, Fig. 1 Extended Technology Acceptance Model (TAM2) (Venkatesh and Davis 16 ).
constructs of the TRA model, and PU and PEU in TAM. In both models, an attitude is considered to be influential in behavioral intention. Davis argued that the effect of subjective norms on behavioral intention to use could be ignored; hence, the variables of subjective norms were not considered in TAM. 
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Objective
This study aimed to determine the adoption and use of the TAM2 by users of HIS in three paraclinical departments including laboratory, radiology, and nutrition, and also to investigate the key factors of adoption and use of these systems. Structural equation modeling (SEM) was used to analyze the data collected to examine: (1) the relationships between various variables in the TAM2; and (2) the predictability of the TAM2 on participants' acceptance of HISs.
Material and Methods
Survey Questionnaire
The data were collected using the standard questionnaire of the TAM2 which was translated into the participants' native language (in Persian) by a professional translator who was well versed in English language and had good knowledge of HISs. 
Research Population
This study was an applied, descriptive, and analytic research.
The research population consisted of all users using the HISs among paraclinical departments relying on three important laboratory (pathology, microbiology, microbiology, parasitology, toxicology, and so on), radiology, and nutrition departments in Urmia and Khorramabad university hospitals in Iran; each city had four university hospitals. A total of 270 users were identified as being eligible to be included in this study. The research population consisted of the staffs of the nutrition, laboratory, and radiology departments as well as the secretaries of these departments.
Data Collection
Initial contact of the researchers with users was made to provide information, in a form of information sheet, including the definition of HISs and the purpose of the study. The questionnaires were personally distributed by the researchers in August 2017. Respondents were also made aware of their rights to withdraw participation at any time during the study.
Data Analyses
SEM is a statistical method that combines factor analysis and path analysis, provides theory construction, and analyses the relationships between the various variables, therefore SEM was applied in this study to examine the research model and hypotheses. SEM is a widely accepted paradigm to gauge the validity of theories with empirical data. The LISREL method, a statistical analysis technique based on the SEM, was used to test and validate the proposed model and the relationships between the hypothesized constructs. Data were analyzed using LISREL V8.80, a statistical software, to determine the fit of the model and SPSS V16 with a significant level (p < 0.05) to calculate descriptive statistics (analysis of demographic data). Analytical statistics (Pearson's correlation coefficient, regression, independent t-test, and analysis of variance [ANOVA] ) were used to analyze the results.
Hypotheses
Ten hypotheses were investigated according to ►Fig. 2, based on the constructs of TAM2 developed by Venkatesh and David. Subjective norms influence one's intention to use a system, whether one likes to do it or not. If people important or powerful enough to this person think that using the system is necessary, this person will use it as normally expected. Taylor and Peter found that subjective norms have significant influence on behavioral intention. 32 The TAM2 indicates that subjective norms influence the intention to use through PU and calls it as an internalization process. Practicing the behaviors expected by group norms, individuals can "gain support of the entire group and society, and the performance of the entire group can also be enhanced."
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Users can enhance their work efficiency if they are clear about their job-related knowledge. It can be inferred that job relevance has direct influence on PU. When the users consider a system to be contributive to the execution of tasks, they will perceive an improvement of work efficiency. Such perception is perceived output quality. Previous studies have empirically indicated that perceived output quality has a positive relationship with PU.
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Most of the respondents in our survey have used the system for more than 6 months. In this study, the effect of experience is not considered; therefore, the "experience" is excluded from our model. In addition, most of users are forced to use system. Therefore, the moderator "voluntariness" is excluded from our model. On the basis of the proposed hypotheses, the research framework can be constructed as shown in ►Fig. 2.
Results
In this study, 253 questionnaires were distributed, of which finally 202 were received completed for further analysis (overall response rate, 80%). The total number of questionnaires returned was 105 from Urmia and 97 from Khorramabad.
Demographic Characteristics of Population
As shown in ►Table 1, the collected sample comprises (n ¼ 88) of 39.6% male and (n ¼ 122) 60.4% female, implying that most of the population is female. Most of the participants were in the 26 to 30 (n ¼ 51, 25.2%) and 36 to 40 age groups (n ¼ 46, 22.8%) and also (n ¼ 143) 70.8% participants have had bachelor's degree. Moreover, 52% participants in the HISs have not been trained and the rest have been trained. With regard to the usage of the system, it is found that the users with more than 3 years' experiences of using the system constitute the main proportion (56.3%). This reveals that most of the participants have sufficient experience in using the systems. About 29.7% participants were contractual labors, and 29.2% participants were permanent labors. Moreover, 65.3% participants worked in the hospital laboratory department, followed by 28.7% in the radiology department and the rest are in the nutrition department.
Relationship between the Demographic Characteristics and Latent Variables ►Table 2 shows the relationship between the demographic variables and latent variables of this study. In the most cases, the relationship between variables was not significant (pvalue > 0.05).
According to ►Table 2, there are significant relationships between employment status and gender factors and intention to use. Age, experience of using the system, gender, and training factors affect the PU. Training is the only factor affecting the PEU. Gender and training factors affect the job relevance. Gender is the only factor affecting the quality output.
According to ►Table 3, it was found that there is a significant correlation between work experience and PU of respondents (p < 0.01). There was a significant correlation between familiarity with IT and all variables, except for intention to use. Moreover, it was found that there is significant correlation between training time and PU and quality output.
Hypothesis Testing
With an adequate measurement model, SEM was conducted to examine the hypothetical relationships between aforementioned constructs. The first step in model testing is to estimate the goodness-of-fit of the research model. The indices recommended for evaluating the overall model fitness are those suggested from previous studies. Factors Affecting Acceptance of Hospital Information Systems Nadri et al. 241
Bagozzi and Yi suggested a chi-square per degrees of freedom instead. 39 All of the fit indices indicate that the structural model has a good fit (►Table 4). The second step in model testing is to examine the path significance of each hypothesized association in the research mode. The structural model was developed to identify the relationships between the constructs in the research model. Through LISREL test of the theoretical model, 10 hypotheses were proposed. In this study, the relationship between dependent and independent variables was tested by estimating the standardized parameter and the t-values of the hypotheses are shown in ►Fig. 3. The LISREL results for the structural model are listed in ►Table 5. The results show that the relationships between subjective norm and image (t ¼ 5.43, p < 0.05), job relevance and PU (t ¼ 4.48, p < 0.05), output quality and PU (t ¼ 3.42, p < 0.05), PU and intention to use (t ¼ 3.89, p < 0.05), PEU and PU (t ¼ 3.35, p < 0.05), and PEU and intention to use (t ¼ 1.97, p < 0.05) were significant. Thus, H3, H5, H6, H7, H8, and H10 were confirmed. However, the relationships between subjective norm and intention to use (t ¼ 0.5, p > 0.05), subjective norm and PU (t ¼ -0.18, p > 0.05), image and PU 
Discussion
In this study, it was tried to explore how variables affect staffs' behavior of intention to use the HISs in paraclinical departments. The empirical findings have provided insight into the TAM2 constructs such as PU, PEU, subjective norm, image, output quality, job relevance, result demonstrability, experience, and voluntariness influencing the adoption of the system. The study provides empirical support for the hypotheses proposed in relation to PU, PEU, output quality, and job relevance in the system adoption and usage. In addition, the results of this study showed that the numbers of the mediator and demographic variables have direct and indirect effects on the adoption and use of the system. Several important mediator variables, such as training (also training time), experience of using system, work experience, and familiarity with IT, influence the adoption of the system and these should be considered in the system acceptance model. Our findings are consistent with several previous studies and are inconsistent with several other studies. 21 This can be due to many reasons, such as insensitivity of paraclinical departments rather than clinical departments, not fitting of information system with paraclinical departments, lack of understanding of the benefits of the system, and lack of clear understanding of the needs of users of HISs in paraclinical departments. The empirical findings completely confirmed the original TAM constructs such as PU, PEU, and intention to use influencing the adoption of the system. These findings are consistent with the following research results. Several studies 22, [40] [41] [42] indicated that physicians', staffs', and nurses' PEU and PU on HISs significantly impact the system acceptance and intention to use. Ologeanu-Taddei et al 28 administrated a study based on the main concepts of TAM to examine the PU, the PEU, and the perceived behavioral control of a HIS for the care staff, and the results indicated that the different occupational groups had a different perceptions of the TAM constructions. As an example, half of the medical secretaries, unlike the anesthesiologists, surgeons, and physicians, think that the use of HIS is easy. Medical secretaries also reported the highest rate of perceived behavioral control and a high rate of PU. Pharmacists reported the highest rate of PU but a low rate of perceived behavioral control. The results of a study by Asua et al and Tavakoli et al 43, 44 show that the original TAM was good at predicting intention to use the telemonitoring and electronic medical record (EMR) systems by nurses, general practitioners, and pediatricians. Therefore, according to our findings and other studies, the original TAM constructions have significant impact on staffs' behavioral intention to use HISs technology in both clinical and paraclinical departments. In addition, by improving users' PEU and PU of the systems, we can enhance the intention to use of the system. The TAM2 has several external variables that have been approved in most studies on the acceptance of health technologies. In our study, several important variables in the TAM2 were not approved. The subjective norm is an important variable that has been confirmed in most studies especially in clinical systems and other technologies, 21 but was not supported in this study. However, the subjective norm is an important determinant of image, and there was a direct and positive relationship between the variables of subjective norm and image (t-value ¼ 5.43, p < 0.01), as a result, this finding is consistent with findings of Venkatesh Factors Affecting Acceptance of Hospital Information Systems Nadri et al. 243
and Davis that stated: "the effect of subjective norm on image was significant at all points of measurement." 16 In addition, the correlation between image and PU is rejected (t-value ¼ 0.33, p > 0.05). Furthermore, result demonstrability also had no correlation with PU. Yu et al 45 indicated that PU, PEU, and familiarity with IT had significant positive impact, whereas image had significant negative impact on caregivers' intention to use health IT applications. PEU and subjective norm also determined the PU. The other demographic factors (including age and work experience) did not have any significant impact on the acceptance of a health IT application. Huang's 46 study showed that the PU, PEU, and subjective norms influence the behavioral intentions of using telecare. The results indicated that PU, PEU, and subjective norm had significant impact on a professional's intention to use an adverse event reporting system. Among 
Ã
Denotes t-value > 1.96, p < 0.05;
ÃÃ
Denotes t-value > 2.58, p < 0.01;
ÃÃÃ
Denotes t-value > 3.29, p < 0.001. 
H1
Users' "subjective norm" for using the system has positive influence on "intention to use" 0.00 (0.05) Unsupported H2 Users' "subjective norm" for using the system has positive influence on "perceived usefulness"
-0.01 (-0.18) Unsupported H3 Users' "subjective norm" for using the system has positive influence on "image" them, subjective norm had the most contribution. PEU and subjective norm also had direct impact on PU. 47 Ketikidis et al's 48 findings showed that subjective norms directly predicted HIT usage intentions. Eventually, there are few studies on the use of the TAM2 in predicting the usage behavior of HISs. In this study, the hypothesis of social influence processes influence (voluntariness, subjective norm, and image) the intention to use the system in paraclinical sections was rejected. In addition, all cognitive instrumental processes', including job relevance, output quality, result demonstrability, and PEU constructs, positive influence on the intention to use the system (except for result demonstrability) are empirically confirmed. The result shows that social influence processes do not fit well to the selected systems, and they should identify the factors affecting social influence processes. The findings of this study showed that the training has a significant impact on the three important latent PU, job relevance, and intention to use variables (p < 0.05) and indirectly and directly affect the intention to use the systems. These findings are consistent with the study by Aggelidis and Chatzoglou. 22 In addition, experience of using system factor has a significant impact on the PU (p < 0.05). A significant direct relationship was found between work experience and intention to use (p < 0.01). However, familiarity with IT is the most influential mediator variable that affects most of the latent variables of the model. This variable affects the PU (p < 0.01), PEU (p < 0.01), subjective norm (p < 0.05), image (p < 0.05), job relevance (p < 0.01), quality output (p < 0.05), and result demonstrability (p < 0.032). These results are consistent with the study by Yu et al. 45 Therefore, hospitals can increase the acceptance rate and use of information systems of paraclinical departments by holding training courses and teaching IT to hospitals staffs. According to Lehmann et al, "The technology must deliver tangible benefits to the intended end users. While benefits such as 'improving care' are laudable, end users need a clearer understanding of how the new technology will benefit them or benefit their patients in a more direct and specific fashion." 49, 50 In clinical departments, the impact of HISs on the customers (patients) is evident, and in addition to the system users (staffs), the customers (patients) can be considered as the end-users for meaningful use and acceptance of the system. Also, peer-peer concepts and factors can be considered. But in this study and paraclinical departments, the customers (patients) do not use the system (HIS), and thus, patients do not have an understanding of the system. In addition, in paraclinical sections such as radiology, laboratory, and nutrition, the consequences of the HIS system on the patient are subtle, and not readily understood by the patients. The impact of the HIS system in paraclinical sections on the patient is indirect, and many factors can affect the patient's understanding of the system. Predicting the use of the HIS system cannot be done just using a patient, because the results obtained from the system are affected by many other factors, including primary health groups (physicians, nurses, and other hospital staffs), and clinical system modules of the HIS system. Results obtained from paraclinical systems, in addition to patients, are evaluated by physicians, nurses, and clinical staffs. Finally, the ineffectiveness of result demonstrability factor on the intention to use the system can be due to the intangible benefits of HISs in paraclinical departments on improving patient care. Finding ways to deliver at least some tangible benefits to the users in this situation is necessary. Also, the mechanisms should be considered to strengthen the social impact process, because these factors are one of the most important factors affecting the intention to use the system in other health technologies. At the same time, we should not overlook other variables affecting the intention to use the system (such as training, familiarity with IT, etc.).
Conclusion
The implementation and usage of health care IT can efficiently reduce increasing health care costs and enhance health care service quality. This study made a contribution to the study of adoption of HISs by applying the TAM2. This study, conducted in Iran, offers an opportunity for countries around the world (university hospitals) to examine and develop their HIS health care technology issues. However, the TAM2 factors in clinical departments confirmed in other studies well, but the number of the studies conducted in paraclinical departments is few. The results of this study suggest that the HIS should be settled and customized considering the process and target populations of each department.
Several mediator and demographic variables in this study can be a part of the HISs acceptance model. Acceptance of HIS, especially those systems working in paraclinical departments, requires further studies. So, TAMs should be evaluated more in paraclinical departments.
The results of this study showed that cognitive instrumental processes are more important than the social influence processes in the paraclinical departments among those who use HIS. While health care systems' failures are multifactorial, the human behavioral changes in implementation and usage of hospital systems are essential for the ultimate functionality of a system, and these changes can predict the use of a system by users. Behavioral and human factors can lead to system failure if it is inconsistent with the use of the system. Also, paying attention to social and psychology factors in government-owned hospitals can influence how a system is used in hospital sections.
However, the findings provide valuable information for information systems in HIS service providers, planners, and policy makers to develop the strategies and policies for the successful implementation and acceleration of the adoption of this technology among hospitals, particularly in a developing country such as Iran.
Clinical Relevance Statement
This study enhances our understanding of important factors affecting HIS's acceptance in paraclinical departments. It provides valuable information for hospital system providers and policy makers in understanding the adoption challenges Factors Affecting Acceptance of Hospital Information Systems Nadri et al. 245
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and also provides practical guidance for the successful implementation of these systems.
Multiple Choice Questions Correct Answer: The correct answer is option a. The TAM2 incorporates additional theoretical constructs that include social influence processes (subjective norm, voluntariness, and image) and cognitive instrumental processes (job relevance, output quality, result demonstrability, and perceived ease of use).
2. Which one of the following choices has been shown in this study? a. Cognitive instrumental processes are more important than the social influence processes. b. The training has not a significant impact on the ease of use. c. Experience of using the system factor has a significant impact on the ease of use. d. A significant direct relationship was found between work experience and training.
Correct Answer: The correct answer is option a. The study showed that in the paraclinical sections, the cognitive instrumental processes is more important than the social influence processes.
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